Sanitized Copy Approved for Release 2011/08/25 : CIA-RDP80-00809A000600400780-1 m
r ' T
GUNFPIDENLIAL

o CLASSIFICATION ~ CONFIDENTIAL |
CENTRAL INTELLIGENCE AGENCY REPOR] 50X1-HUM

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

COUNTRY Yugoslavia DATE OF
INFORMATION 1950
SUBJECT Economic - Power, hydroelectric :
HOW DATE DIST. QR Aug 1951
PUBLISHED  Monthly periodical .
WHERE
PUBLISHED  Belgrade NO. OF PAGES 3
DATE

PUBLISHED  Jul - Aug 1950 /combined issue/
SUPPLEMENT TO

LANGUAGE Serbo-Croatian REPORT NO.

TH1IS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE

o e Tty i nn e 4G B S1E0eR, A 8 THIS 1S UNEVALUATED INFORMATION

OF ITS CONTENTS IN ANY WANNER TO AN UNAUTHORIZED PERSOK IS PRO-
HIBITED BY LAW. REPRODUCTION OF THIS FORM IS PRORIBITED.

SOURCE Pol joprivreda.

CONSTRUCTION OF SMALL HYDROELECTRIC POWER PLANTS IN YUGOSLAVIA

Engr Iven Cululic

The following report was given at the conference of engineers and technicians
for the mechanization and electrification of agriculture, held in Novi Sad, May

1950,

Yugoslavia offers excellent natural conditions for the comstruction of small
‘nydroelectric power plants of up to 15 horsepower, as proved by the tens of thou-
sands -of water mills on Yugoslav rivers and streams. In most cases, full utili-
zation 15 not made of these small streams, so construction of power. plants could
be started immediately on these streams. This is not the case, however, with the i
construction of over-15-horsepower plants, which almost always must be planned in
accordance with the proper economic utilization of the water.

The turbines and the entire installation of a small power plant may be rather
rudimentary with_a limited degree of effectiveness. The method of regulating Lthe
flow of water a§7 a small plant may be elementary, if there is any regulation at
all, while the larger plants require automatic regulation devices. While  the
utilization (or partial utilization) of direct-current generators for small power
plants may be considered, the larger power plants ungquestionably require three-
phase current, and direct current is considered for them only in exceptional cases.

Therefore, it is easier to begin mass construction of small power plants.
Elementary types of construction for these power plants may be entrusted to locally
available technical personnel, and use can be made of construction materials avail-
sble locally. Wood construction can be used for turbines as well as for all the

other installations of small power plants.

In the postwar years, several attempts were made to partially solve the prob-
lem of constructing small power plants. These attempts usually failed or were
very modestly successful. )

Systematic work on the mass production of small hydroelectric power plants re-

ouires a survey of the need for power in the area, and a survey of water power
availeble in the area. The extent to which local industries are able to participate

in constructing installations should be taken into consideratiom.
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In this regard, work already completed in the field of standardization on the
initiative of electric power or waterpower agencies or their experts and some other
agencies was taken into consideration; such as the model of a 6.5-horsepower hydro-
electric power plant, planned by Professor Obradovic. The basic idea was to build
the entire plant out of wood, except for a few parts, so that the work could be
done by local carpenters and vheelwrights. The projected turbine was the most
simple nonregulating type, which would present no difficulties for mass production.

Some other proposals for standardizing small power plants were made by Engi-
neer-Doctor Slebinger and the Administration for the Development of Production in
Ljubljana. The latter suggested standardizing 10- to 150-horsepower power plants.
The standardization consists ir comstructing .o turbines, with rotors 450 and 600
miliimeters in diameter, respectively. The rotor blades (made like & four-bladed
propeller turbine ) are fastened to the rotor head with various gradients for var-
ious conditions. The transmission of potential energy from the vertical axle of
the turbine to the horizontal axle of the generator is done with conical gears.

The generator makes 1,000 revolutions a minute, is the synchronized type, has
a capacity of 400-420 volts or 3,000 volts, and is squipped with a manual regulator.

Other equipmeunt is standard.

Small power plants of up to 15 horsepower also can be built as floating in-
ctaliations. Since fugoslavia has many rivers in flat areas, at least a part of
their unexploited power could be utilized in this way.

Tne turbine installation may consist of & water wheel or propeller. Because
of the slow flow of the streams, however, only rather small propellers may be con-
sidere €.g. & ~ropeller 1.5 meters in dilameter would produce 4.5 horsevnower with
a stream flow of 2 meters a second). If a water vwheel is used, i! should be large
because of the small number of revolutioms it makes. Consequently, a propeller
would be more suitable, because the degree of effectiveness of the imstallation
decreases as the number of revolutions increases.

The floating installation may be a boat, barge, pontoon, or a raft, which can
be made very simply with four buoys and a Tloor of wooden planking or iron beams.
Since the power cutput of such a plant would be relatively small, the simplest
and least expensive type of construction should be used. The propeller may be
either set up in the water by itself or mounted in a cone-shaped pipe with spiral
action. Rotating power from the propeller axle to the generator axle can be trans-
mitted by a chain or in some other way. The propeller may be wood, sheet metal,
or aluminum. One floating installation may carry one or more such power units.

Systematic work on establishing the needs and potentialities for electric
power has not been done anywhere in Yugoslavia. Some incomplete surveys of
localities and power plants where construction work was to be started immediately,
were forwarded by the Administration for the Development of Production in Bosnia
and Herzegovina, Macedonia and Montenegro. .

According to these surveys, Bosnia and Herzegovina should construct: thirty
5-horsepower, {ifty l0-horsepover, twenty 15-horsepower, twenty-five 20-horsepover,
four 30-horsepower, four 50 horsepower hydroelectric power plants, and one of 100-

horsepower capacity.

' The Alministration for the Development of Production in Macedonia reported
that the .ollowing could be constructed in Macedonia: two l5-horsepower, ten 22-
horsepover, eighteen 27-horsepower, twenty-six 33-horsepower, thirty-two 50-horse-
power, six 5T7-horsepover, seven T5-horsepover, and seven 125-horsepower hydro-
electric power plants and one of 200-horsepower capacity.

Montenegro reported

The Administration for the Development of Production ir
-horsepower and

that the following could be constructed in Montenegro: four 50
seven L00-horsepower hydroelectric power plants.
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Since Macedonia alone has 8,700 vater mills and Yugoslavia has over 30,000.
the sbove data represeunt only a very small part of the pover which could be uti-
1ized for the electrification of Yugoslavia. For instance, Slovenia has about
},000 water mills with & total of 40,000 horsepower. If only 50 percent of these
mills were rebuilt with modern turbines, they could produce 60 million kilowatt-
hours annually. Because of the branched structure of the electric-power network
in Slovenis, asynchronous generators could be utilized which would decrease con-

struction and operation costs cons iderably.

Except for the republics mentioned above, no other republics have submitted
concrete data on their needs for small hydroelectric power plants. Serbia, which
hes had the most experience in constructing small hydroelectric power plants, is
taking energetic action, in cooperation with the Administration for the Develop-
ment of Production, to solve the problem of constructing small hydroelectric power
Certain attempts have been made to work on this problem systematically in
Slovenia, but without concrete results. Croatia shows no indication that anything
has been done on this problem, nor is a study being made for a complete or partial
solution. Croatia has not even achieved the partial results accomplished in the

other republics.

plants.

Another problem is whether direct current may be used, and if so, when and
vhere. Since Yugoslavia manufactures radios which operate on alternating current
only, alternating-current generators are more satisfactory than direct-current
generators. On the other hand, especially at the small power plants with regu-

lators, direct current would be better.
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